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♦B PSK (Phase Shift Keying) >$>$>m. QAM £ t'(Dm 

7 h QPSK©iaffldJBjtgT*4 c: t*^*nys (8) . * 

ZX&ffiJCTtt, QPSK <k 9MKJli£»:©flJffl#jW 
fS^ 16QAM<">©, m±&tbM<tt^0&mK.^\,*X& 
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Fig. 1 Signal state diagram of 16QAM. 
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locked Loop) K «fc -o Tteffl*«i*¥lfe-r S^tKi 

tSI««T»»t4k, £•<*©/££•, 1^ft- 5(0 ©x 

oT, 7*-^y^u-r*©«l3e»i. c(() 

una, OT©«t^^tTo^. 



8 



Data 



Antenna 




Antenna 



0 2 mmmm& 

Fig. 2 Configuration of the transmitter. 
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(Serial to Parallel) &JMRIC *J Wt 4^7 ^tC^ 
KflHW6&tt (BSG) .K*Jt>TKS-r*^^ri?^*a 
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££ k kf 4. 

#a«-f-**t>1**<c«-»8aCBPF (Band Pass Fil- 
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Fig. 4 Configuration of the receiver. 
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Fig. 5 Configuration of the estimator-compensator for 
fading with interpolation method. 
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3 ft*. 

Tf=NTs < 8) 

tt3S5±Cfcft* tOtU^^^fflN £ 
t = kTr+(m/N)T F 

(£=0,1,2,-, m=0,l,2,-,Af-l) (9 a) 



(13 a) 



(*=0, 1, 2,-) 



(9 b) 



f = A7V 

g«**^-*'*^KOTu(*)tt. 5£(6)<fc9, 
M <As)=c(A)(3+7-3) + n(« (10) 

k&£. 

?(«-«(*)/(3+i-3) (ID 
tt5k, 5aj(10)*J:t/(ll) J: 0, 

c(A)+n(*)/(3+r 3) (12) 

k fa C, tV^HSCHSf^ n(*)/(3+;-3) 
SfttWS ik*I*ti. t£t * c(fc)©*# 
M k * fc, c(0 ttlMHWHBiST* * 3 > 
#i)Ot, 5(*)ORf3»W*flitS£kBJ:9. 1* 

us*/ ^ ik ;w k js it a 7 * - *j >^x>-f»<Dmmifi^n 

t-(A-l)7V, *7V. (* + l)r,K*IV»-C»&*tfc7 
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c(A). c(A + l) k -J" * k ft, * & mm t=kT F 
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-0..(-5J)g(*-i)+ft(-5)e(« 



(13 b) 
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n (m\ = m_ (15 c) 
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Q,(^) = l d6b) 
k^-S k 0&<Dftfitkfr 9, 7U-AW#^G>«I* 

3. 1 BER (Bit Error Rate) t*l±<7>5Sinfii. 
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% 4 ,l5) , {B t ro fi EM ( 1 1* v b % 9 ©ft ft Aft 

P 6n o„(yo)=|erfc(yra-^erfc J (yoI^) (17) 

z.z.t, t zmsowtm t tm 

(1) 7u-A^^^iAKJ; D, UMB^yjRA' 
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(2) rtJf^OJSftHlftW+^Ofc*©^ 
(D 2 ). 
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A=101og(M(^-D)(dB) (18) 

(2) ©^btt, tH^&&ftT-ctt!§£t£K 

( 3 ) 0&{b£OT© i 5 eftttr § 4 . 

c(0 =1, 5$ (12) , *J «fc tf5£ (13 b) - (13 d) ££(13 a) 
CftAt4fc, 

c(^f)=Q- l (f)c(A-l) + Q ) (f)cU) 

+ )*(*+!) 
-l+Q-.(f)n(A-l)/(3+/-3) 

+ <?o(-f)n(*)/(3+;-3) 

+ Q,(-^)«(JfetD/(3+;'-3) 

fit, 

n l (/fe+-f)=Q-,(-f)»(^-l)/(3+;-3) 
+ &(f)*(A)/(3+r3) 

+Q.(f)«(*+D/(3+;-3) (20) 



TOO, 

(21) 

l>k*+m/N)l**iU *o, ^(19)fe«t 
tfc(k+m/N)=l *5$(14iCftAt4 fc, 

= 2 (A+f) + «^+-f) (22) 

(23) 

k44. i^-Cw 2 (A+m/iV)«, TOO, #ffc 
of=a 2 +^jf (24) 

©*r<7A$l^-C&4. *fc, <jf& z(t) 0TO«ft"?fc 

9, Hio±5tt«jSE»o*Hf. ^-10 -eh 4. 
&±JD, (3)e.fc4£{k»i, 
Z) 3 =101og(l+(j?(Tf/(j 2 )(dB) (25) 

h&4. 

3.2 |t«[*S/Sal/-*>a>W|S* 

*£a©&tt*IIBt4fc*& f tf-JHftS/Si^-v 
ayfcfi^fc. flt^tt^^-f^btfcEK, 
dOn^ - h tt 16 ksymbols/s, LPF lia-^t 
77^;^(o-;U^7^^0U), 7U-A||tf J3J: 
tit 47x-^ /&ftT©SM 

kfiSU IW**y§ai/-^3y-pttBPFB:4^ 
foOfc t/L*. 

0 6 e, IMSttfcftT e 8 It 4 BER *#1*<D 
u-> 3 «^l Jfcilfti, a(17)fcfflv» 
Tft£U:i©-C*4. 

06 J: 9, 10- 3 <BER<lO" 2 ©l5iae*J^-C, Sim 
ffl**e> 2-2.5 dB£fl;t"0>4. 
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Fig. 6 BER performance under nonfading environ- 
ment. 
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4tfi&.<D»W&kftT K *5 » * D m it , 

D»=A+ft=186dB (26) 

4. 7x-v> 1= *J I* 5 ^ 

/« ±j J: t* /ore ic «fc T«W63 *t*. S£o TOTTfi, £ 
4.1 rtffi^jB[<7)»» 

* * i fc , rt AUK**** § v > fc iaaAtaiftc * a c t 

1 fc, JV=16, / d =80Hz, /„„=0Hz K*It>T, f*3 
* 1 ± 0 , * 1* , E b /No=2Q, 30 dB ©*g£ri, 0 & 
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Fig. 7 BER performance vs. frame length. 
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N=16, r*3#&&* 2 /off =0 Hz k Ufc»£© 
BER1S1£©^S. a.l'-fa V|g**0 8 ^^-f. * 

( N ij- 7j -j;y /T© GMSK © |ql)8&ifc u9) 
& it/i/i-M ft^<b 16 QAM *6**{4fg&igH$© BER 

P6 B By(ro)=_("(l/ro) exp (-r/ro)P bnoa (r)dr (27) 
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Fig. 8 BER performance under Rayleigh fading envi- 
ronment. 
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■fbSntiJD. /cf A J 7C§ < &*»5if, cU) c*v»«a 
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Fig. 9 BER performance vs. /on. 
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